HOMA-IR values were the highest at age group 1 and the lowest at age group 2. Although they were in the same BMI group; their waist circumference, basal metabolic rate and percent of body fat showed significant increases with advancing age. Conclusion: The findings of our study show that it will be useful to use standard values generated for each age group according to BMI levels in predicting increased cardiovascular and metabolic risks together with advancing age. While the lowest rate of obesity according to body fat percent (>30%) was found at the ages in between 20 -29 (58.4%), it is noteworthy that the obesity rate with respect to their body fat percent has been noticed at the ages of 10 to 19 (2.3%). Comparing with the other groups, significantly higher body heights found at the ages in between 10 -19, could possibly predicate that the new generations are having better nutrition and overhaul. On the other hand, it was known that as a result of eating bugs and/or over-nutrition, besides insertion of inactive life style, children have become more sensitive to obesity and related health problems. As seen in our study, the healthiest values are at the ages in between 20 -29, the results were commentated as the women at those ages are showing more interest in their physical appearance and their health. In accordance with our study's data, in order to cope with obesity and related illnesses, which are having an importance in public health, we concluded that generalizing continuous and effective trainings on nutrition concerning families even the educators starting from the childhood, can be usefull.
INTRODUCTION
With the increasing age, meaningful changes occur in body composition, especially an increase in the fat mass and decrease in lean body mass. These changes together with obesity contribute to increased risk for type II diabetes, cardiovascular disease and some types of cancer [1] [2] [3] . It is very well known that there is a relationship between body composition and morbidity and mortality [2, 4, 5] . Studies indicate the importance of the measurement of the body fat and lean mass, instead of BMI, in determining the clinical results and the mortality risk concerning with obesity and malnutrition.
Body composition shows variance according to age, sex, ethnicity, environmental conditions, menstrual cycle in women, various diseases and medical conditions. To commentate the results regarding body composition in different conditions, reference values performed at similar conditions are needed. However, at the present time, the data regarding the reference values of body composition that have been set up in different conditions are pretty limited [2, 6] .
Nowadays, progress in the field of medicine and technology have been contributing to the prolongation of human life expectancy; on the other hand it caused accessing to wide variety of foods easily and a reduction in physical activity. In many communities, rapid changes in life style in parallel with an increase in energy consumption but a decrease in physical activity, threaten the health of individuals in each age groups. As a result of this, the incidence of Type II Diabetes, hypertension, fatty liver and dyslipidemia in adolescents and even childhood age groups has gradually increased [7] [8] [9] [10] . It'll not be surprising to expect an increase in obesity and related illnesses in young people, whom are exposed to sedantery life style and unhealthy nutrition in their early ages.
In this study, we aimed to determine body compositions of women who were grouped as per age decades and BMI; and to explore the relations of cardiovascular and metabolic risks with alterations in body compositions and ages.
METHOD
This study has been created by retrospective research of the patient files (800 females) that have been sent to diet clinics to receive diet consultancy between 2002-2007 years from various units of Istanbul University (IU) Cerrahpasa Medical Faculty (CMF) clinics, who didn't have an identified medical history or any disease.
Patients having anthropometric measurements (height, weight, waist and hip circumference measurements, and body composition analyses through Bioelectrical Impedance Analyzer (Body stad 1500, England)) and some biochemical tests like blood glucose, insulin, tryglyceride, total cholesterol, HDL, LDL levels in their files had been included in the study. All patients were informed at the beginning of the interview and their oral concepts were taken to use their file records for this study.
Patients have been classified as per ages 10 -19 (n:60), 20 -29 (n:160), 30 -39 (n:216), 40 -49 (n:208), 50 -59 (n:113), 60 and above (n:43) into 6 groups; as per BMI, normal (18.5 -24.9 
FINDINGS
Number of women in age group 3 was the highest, and in age group 6 was the lowest ( Table 1) .
There were significant differences between age groups with respect to BMI, waist circumference, body fat percent, fasting blood glucose, insulin, triglyceride, total and HDL, LDL cholesterol levels and HOMA-IR indexes ( Figure 1 and Table 2 ).
When people who have normal BMI in all age groups were compared, there have been significant differences in waist circumference (WC), waist/hip ratio (WHR) and BMR (p = 0.002, p = 0.001, p = 0.015 respectively). It's been determined that the lowest values for waist circumference and WHR were in age group 2 (WC: 69.96  4.94 cm, WHR: 0.73  0.03), the highest values were seen in age group 6 (WC: 81.50  4.95 cm, WHR: 0.89  0.08); BMR has been determined as the highest at the age group 1, the lowest at the age group 6 (1451.89  66.76 kcal and 1291.40  61.78 kcal; p = 0.015 respectively).
When people who were overweight in different age groups were compared there have been significant differences in waist circumference. It was found that the lowest waist circumference was in age group 2 and the highest in age group 5 (80.95  4.38 cm and 87.09  5.50 cm, p = 0.022 respectively).
When obese women from different age groups were compared, there were significant differences in WC, WHR and body fat percent. It was found that the lowest waist circumference was at the age group 2, the highest Table 1 . Distribution of women with respect to age groups. was at the age group 6 (94.13  6.18 cm and 105.70  7.53 cm, p = 0.001, respectively); WHR has been found the lowest at the age group 2 and the highest at the age group 6 (0.79  0.04 and 0.91  0.06, p = 0.001, respectivelly). The body fat percent has been found the lowest at the age group 3 and the highest at the age group 6 (34.51%  3.38% and 38.26%  6.25%, p = 0.017 respectively). Also, it was found that the average height in this group is decreasing significantly as the age is going on. The highest values were found (160.58  4.64 cm) at the age group 10 -20 years and the lowest values (152.45  6.08 cm) were reached at 60 years (p < 0.001).
OPEN ACCESS
When the individuals from all age groups were evaluated by dividing into 4 BMI groups, there have been significant increases in waist and hip circumference, body fat percent and BMR as BMI moves to morbid obesity from normal.
The people who exceed cut-off values for BMI and waist circumference of the metabolic syndrome diagnostic criteria that have been determined by WHO and IDF, were the lowest at the age group 20 -29. While people having body fat >30% was the lowest at the age group 20 -29, it was noticed that there has been many obese patients with respect to body fat percent at the age group 10 -19 ( Table 3) .
DISCUSSIONS
The criteria which is mostly used to determine nutriational status, under and over nourished people is the weight that is adjusted according to height. However, BMI doesn't give the right opinion about body fat, especially at very low BMI levels and at people who have high muscle mass than normal. On the other hand, the body composition measurements, give more valuable assesment about nutritional conditions [2, 11] .
Bioelectrical impedance analysis (BIA) is a safe, noninvasive and proper way to determine the body fat and lean mass which is easily applied. The individual's age, sex, ethnic characteristics, hydration status, some medical conditions, environmental conditions, physical activity, personal characteristics are important factors that affect the results of BIA [2, [11] [12] [13] . So that, it is important to follow the standart measuring protocols to achieve valid results when BIA is going to be used to determine the body compositions [12] [13] [14] .
Obesity is defined as the accumulation of extreme body fat. It's estimated that normal body fat level is the 12% -20% of the body weight in men and is about 20% -30% in women in young adults. It has been suggested that body fat percent exceeding 30% in women and 20% in men is accepted as obesity [2, 6] . There may be people who are normal according to BMI but at the same time they may have high risk of metabolic and cardiovascular diseases (called normal weight, metabolicaly obese) and there may also be obese people but normal according to metabolic parameters. The prevalence and correlates of obese individuals who are resistant to development of the adiposity-associated cardiometabolic abnormalities and normal-weight individuals who display cardiometabolic risk factor clustering are not well known. In a cross-sectional study among US adults, there is a high prevalence of clustering of cardiometabolic abnormalities among normal-weight individuals and a high prevalence of overweight and obese individuals who are healthy [15] . For this reason only BMI measurement seems not enough to estimate the cardiometabolic risks. In defining obesity related health risks, not only the amount of total body fat mass but also the distribution of the fat in the body is important. Measurement of abdominal obesity is strongly associated with increased cardiometabolic risk, cardiovascular events, and mortality [2] . Although waist circumference is a crude measurement, it correlates with obesity and visceral fat amount, and is a surrogate marker for insulin resistance. One criterion for the diagnosis of the metabolic syndrome, according to different study groups, includes measurement of abdominal obesity (waist circumference or waist-to-hip ratio) because visceral adipose tissue is a key component of the syndrome [16] . For this reason, especially at epidemiologic studies, waist and hip circumferences are frequently used.
In our study, waist circumferences lower than 80 cm were only found in women having normal BMI in all age groups. WHR was over 0.85 cm in morbidly obese women in age groups 1, 3 and 6. It was noteworthy that the mean values of BMI and WC (30.62 ± 6.37 kg/m 2 and 88.74 ± 3.27 cm, respectively) were found to be the highest in the age group of 10 -19 (Figure 1) .
In a study, it was found out that changes in BMI from 0 -10 years were associated with greater fat-mass at age 15. Greater increases in BMI from age 8.5 -10 years are most strongly associated with cardiovascular risk factors at age 15, with much of these associations mediated by fat-mass at this age. This study suggests that associations between early overweight and subsequent adverse cardiovascular health are largely due to overweight children tending to remain overweight [17] .
The metabolic syndrome is characterized by abdominal obesity and clustering of other cardiovascular risk factors including impaired glucose regulation, raised triglicerides, decreased high density lipoprotein cholesterol (HDL-C), elevated blood pressure (BP) and hyperinsulinaemia with underlying insulin resistance [18] . Insulin resistance and abdominal obesity have received the most attention as the putative underlying features which may explain the frequently observed clustering of the other components.
Many institutions (WHO, NCEP ATP III, AHA/NHLBI, IDF) have published criteria for the diagnosis of MetS until today. IDF, which is one of these, has dropped the cut-off value for especially waist circumference and blood glucose levels to diagnose MetS [19] . According to this, for the women who have 80 cm waist circumference, there are at least two more criteria needed to be diagnosed as MetS [20] .
In our study, overweight [25.0 -29.9 kg/m 2 ] women in each age group had a mean WC greater than 80 cm, which has been interpreted as not only obese or morbidly obese but also people who are overweight can possess health risks.
Obesity and intra-abdominal adipose tissue (IAAT) accumulation are associated with increased vascular risk [21] . Different fat deposits exhibit varying metabolic activity, with IAAT being associated with insulin resistance [22] . There is a growing acceptance that for a given waist circumference-regardless of overall body weightpeople have similar health risks; waist circumference is a useful surrogate marker of IAAT [23] .
In our study the waist circumference has shown significant differences between age groups (p < 0.001); the lowest values were at the age group 20 -30, the highest values were at 60 and over (Figure 1) . It was also found that the body fat ratio showed significant differeences between age groups and increased together with the ages.
According to IDF criterion, intersection values for WC (80 cm) were exceeded only in women having normal BMI at the age group of over 60's; where this intersection value is over 80 cm in other BMI groups at every age decades. And according to NCEP ATP III classification, WC was found over intersection value (88 cm) in women who were obese and morbidly obese at every age group. These data made us to predict that women over 60's althought having normal BMI, are more susceptible to metabolic and cardiovascular risks because of an increase in their WC more than expected.
Burgeoning obesity, insulin resistance, diabetes and cardiovascular disease in children and adolescent is a major cause for concern. The prevalence of metabolic syndrome amongst 12 -19 year olds has almost doubled in the last 10 years. The results of our study indicates important findings with respect to the secular trends at adolescence age group. It's been determined that the height is the maximum at age group 10 -19 and it is decreasing at the following age decades and is the lowest at the age group 60 -69. On the other hand, blood insulin and HOMA-IR values have shown significant differences between the age groups, the highest value has been determined at the age group 10 -19 ( Table 2) . A systematic review demonstrated that high body mass index (BMI) from age seven onwards is associated with an increased risk of coronary heart disease in adulthood [24] . Several cross-sectional studies have demonstrated that childhood obesity is associated with increased levels of cardiovascular risk factors [25] [26] [27] [28] . So, we saw that findings of our study were consistent with other studies in this field.
In our study, we have detected significant differences in fasting blood glucose, insulin, triglyceride, total cholesterol, HDL and LDL cholesterol levels and HOMA-IR index in between every age group. On the other hand, it was determined that HOMA-IR index was over 4.0 in the age group of 10 -19, 50 -59 and over 60's. HOMA-IR index is frequently used to point out insulin resistance at present days and when calculated values are over 4.0, it is accepted to be having insulin resistance [29, 30] .
We observed that the age group of 20 -29 was having the minimum health risk in developing the illnesses related to obesity. This aspect was interpreted that women at those ages are showing more intrest in their physical appreance and their health. Women exceeding intersection points of metabolic syndrom diagnosis criteria increased gradually from the age of 30's ( Table 3) . Besides, the number of people who are exceeding those intersection points in the group of 10 -19, was noteworthy. These results showed us that not only the women who are in the age of 50's and more but also the youths in adolescence are having the health risks related to obesity.
To our knowledge, no other studies have demonstrated associations between adiposity changes of age decades and cardiometabolic risk factors in females; further studies are needed to validate this result. According to the data of our study, we arrived at a final conclusion that generalizing perpetual and effective education, concerning families and even the educators, starting from the childhood, can be useful.
